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(54) NONAQUEOUS ELECTROLYTE SECONDARY 
BATTERY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
electrolyte secondary battery on which a high 
temperature preserving characteristic after charging is 
improved by containing one or more kinds of phosphoric 
ester, halogen-containing phosphoric ester and 
condensation phosphoric ester in nonaqueous electrolyte 
containing lithium salt 

SOLUTION: In a nonaqueous electrolyte secondary 
battery having chargeable- dischargeable positive and 
negative electrodes and nonaqueous electrolyte 



containing lithium salt, phosphoric ester such as 
triphenylphosphate, halogen- containing phosphoric ester 
such as trichloroethylphosphate, condensation phosphoric 
ester such as aromatic condensation phosphoric ester or 
the like are contained by 0.1 to 20wt% in this 
nonaqueous electrolyte, and thermal stability is 
attained without impairing ion conductivity or the like. 
It is also desirable that a mix of the negative 
electrode contains polyphosphate by 0.1 to 20%. It is 
desirable, that a mix of the positive electrode contains 
an alkaline earth metal hydroxide, Sb 2 0 3f borate, 2rO s , 
polyphosphate or the like by 0.1 to 20%. 

COPYRIGHT: (C)1998,JPO 



(19) H*H4fr?F/f (JP) 



02) & m & & $g (a) 



(43)&liB ¥**10*P (1998) 9 £250 



(51) IntCL 6 




F I 




H0 1M 10/40 




H 0 1 M 10/40 A 


4/02 






4/02 C 








D 








MXftOftlS OL (£ 7 H) 


(21)£HS## 


ferazg -57982 


(71) USA 


000005821 










(22)H1KS 


JPJSR 9 ^(1997)3^123 




^RJffPWTfr^RKlOOSSdft 






(72)&!J&# 










*E^n»rp^pwioo6#tfi erFss 














(72)3SW# 










AKJ&Wm^PWlOOSWfi 8rF«38 
















#» &~ 








±Ei»n«m^ra«1006#* «T«B 














(74)ft3A 


#s± sea nsm 











(54) 



(57) vsm\ 

[HUB] *««©i«ffl«#*Mtft-i^JiUfc**«!WI 
4 if ft 6. 



(2) 

1 

[4MMt#©«H] 

*sirJ9fiJk«W**A*Sr*lil^ IDE 

iKyyvsifimtsrtwit 10 

[!»*:« 3] *»«^TIB*EK, y ^ ? AJ&Sr^-r 

jE*©^was» T/vuy±m<&m*.mmi. 

ASA* t> L< «:¥£*©# y y vftBL *5<fcU*T^ 

[H3fcS4] tfrfay yftx^fA*!, hy^^/w* 20 
'>*<hio^ 5 1 mm<o#7i<.mmm-&.m 

/Wtfc;*:7^— K h y ^- ;3 — ^ o D^a fcVV*:^.^^ 30 
— K hV* (MJ7*P ; t7xs/W *^7x-b, h- 
y^ (H)7*o^'<yfyl') ^^.7^— K 3S£Tf 
v^^U—N, N— If ^ (2-fc KD^fi/xf/l') 75 
/ ;* ^/W* 7 ^ - h a> ft 5 8£<fc 9 » tf t£<t 

[it*^7] wEaKy y ^naw^ 4it>L<tt¥4 40 
*©#yy>BWu r^*— i>ASr-&^r*-5*y y 

mm. 

<H1 o-c*>4»*«3iaR©**1WIMr3i?)cWft. 



0-255839 

2 

Jfc* 3 KfEtt©#7k«&jf-&®ffll 0 
[SW10] W}W.*?*VWtmK &JR1>b< (±¥ 

[»*>sii] we^tK«^«^, y>-^^^/K 

a»kft5S¥«fc9S»i*Lfc^jfc< lo£0. 1-20 
w t %©#J-g-c^UTVNSif*^ 1 fa«©#*Sft?© 

[»*si2] me**©^** #y y viwusr 

0. 1 — 2 Ow t%©SU-g-t?-g-^bTVN^|f^2fla« 

y ^ms. *5«tu5T^-T^^r-r^7jf y y 

bft&IIJ; t>Sfcf;ft;fc4>&< it lo£0. 1 — 2 Ow 

[^©PiWftlftK] 
[0 0 0 1] 

[0 0 0 2] 

[«*©Sflf] y^l7A (Li) tT-hy^A (Na) 

/£ ^©r/w* y ^js* as t -t-z>&7kmmw-fcw& 

MiLt©yf!>Ai7/V5=^ (Al) , ft (P 
b) O^Ait^v^i i#M*Siit, ^f)M 

*t©ilSVNS?&S:«^i-Sr:i:as-C#5o b^b. 

^©^mm-er^Jsy^^A^it^ #jo. svt^ 

^^©MIB^b^SrAWSttWir-t-SWJtet**^^ 

[00033 i©Yb-&4feft«»a. 3fctt-ey A 
iciratcAOfvK?^ M«4b4^. U*»t»c« 

m^fit&jay^^AjctSE^o. 1 v#-^*>sfc», « 

»«ff©«ETt>/J'>*V^ tot, J:9»4UV^A«fc« 

x.S*s. ^E«-cy^>7A*s^©^K(iiA^S©«. li 



(3) 



0-255839 



Mfrh^tco ^<Dm&<omm<mm^ 3 7 2Ah/k g 

[0 0 0 4 J 

[J8B^*RU5it5IHi] *»*r*K»«*#»fc 
[0 0 0 5 J 

[«WH*W8fc-f Sfcfeo^S] iiBWWcaK^ *»W 
SrJWIU SWB**«!Mfds. y^*^*^/K 

[0 0 0 6] 



SAJRfcb<tt^jR<o#y y>-B6^ *5<fcT^T^^ 

^Ltv^^ 0 ^Oj;5*y^^r/^i^ hy^ 
^^A^^^oi— K h y 9 Wv ? ;V/Jn^7x- K by 

7^— htekXFh y 7yM^7x^- h*4rSrfflv^5r 
fcas#*bi\> ^pyyiyy^xxr/Mcfj:, hy 
^^nnxfM^7x- K h y^v^^Pu^ntVl/ 
Tt^y K h y * — $ -2 n n^n tW$^7x- 
K MJ* (h!J/n^7x^) 7j>^^m— K hy 



^^V^-N, N — tf -X (2- t KP^^xf;v) 7^ 

[0 0 0 7] Sfefc:, |^yy|x^f;H:il 

y >® ^ 7 t/^^ i: n y y y >Bfc^* 

*tvk ^n^»y >»M^w*5<tt«g^y 

10 $K 0 . lwt%±5 V>^V^£i£. *<DjfcftSfld» 
**+»K58JpT?#feV\ 2 0 w t %<fc 

[0 0 0 8] *»«BriB*ft«fc bT, A 1 - 

Affi^J^t- o . l - 2 o w t %co#j^-e^ 

y^BHttictt, *yjys!7^^, #yy^*T 
^yyyf/<y?A, #yy^Rift, # 
yy^^^^-/K sKy y >-*r/^5^^A*5j:^#y 

[0 0 0 9] 3&6fc«pTf&fcjEffii: ITS, LiMn, 8 
Coo. 2 0 4 x LiCo0 2 , L i N i 0 2 L i Mn 0 2 > 
LiFe0 2 , Mn0 2 . * «fct*V 8 0 5 * if Srffl^S r £ 

30 j&s-c£5 0 rtufcte:. i«ffl<!fe#jcatb"C*^ftr/w^y 

<D/jfy y ^K*£*fciir^^rs:^"rs*y y ^» 

ds-e#s 0 j; 5 fir*'* y ±*^jR*it-fk«b^tt, 
^MMt^/u^^^, *SMb^y!>A. *iMt^^-*^9 

40 ^>-^ifSrfflV^O^W* bv\ p«^^9i6i6 

tte>r*, iEffi^j^{c o . i -2 o w t %osy^-e-&^r 
AttGV&jffltt, ^^coffi^K. 
[0 0 10] 

[UttM] Hilt *»8iKiJ:SnfBa!**m*«=UR 

so «-kratt-«<oE«y-bMfr*i-*3E««i k^y- 



(4) 

5 

K 5 5*«S 2 micm«K J: 0 «©jKv^«cr>1R 

IEbT®ff8(cJfAU ««8<^±ffl^aa5Sr?gjEfiUT 

-x Ji*«rHttbfctt«T»— ^>f ^^<D3B»r«SrtTo 
B54*^«r»WS*fc«K]E«*? 1 OSrtt 

[ o o 1 1 1 mm$t i » Mmmmmt troft*©* 

lOOgl:, jftlfflfcU^fvy^yxy^s g 

#bT. ^-xhfcLfco «*»*(OSfem»*W:, 1 g 
mtcV 4 5 0mAh^6o 

i 2 oTC-ere***, SfefciffjE* «WrbT:ft 

tbotco Hkfc. Li 2 C0 3 tMn 3 0 1 iCoC035rgT 

^o^/wt^s^u 9 o oxi^mm-rz- £^<fco 

L i Mn 18 C o 0 .2O 4 ^^J5£bfCo £ rtb 20 

Sri 0 0t« ^^KTfc^Lfct>OSrjE«?S«»fc b 

*»*fclOg, iB«fflibT*y A^^b^w^Sr 

u se>{cy ^K^xfvwsrjpa.-c. +#tc*g^bfcfc 30 

HI 1 <7>£ 5 *W6SrfRRbfc 0 aALfei»I(Dilj;, 
2. 6 m 1 -Cfcofco HfiSMbT. y ^^ni^^/ucoft 
frOfc. -g"^n^v*y >-K^xr-^SraSSPbfc**« 

y ^Bfc^x^*^bfc**«^*^v^fc««** 

SMtSri 01M^/Ht&i\ l OlNf ^/WB<D»«»* 
Sriffl^bfco tLT, 1 liM^/WB^tt&s^ofc 

6 0 < c-e4MKt*#bfc o 2 0«Ctejsu 

3^/Pb^-C^cmb, ^CO^CDj&m^ffl; (1 lt^^ 
S (1 2t^^;^^i§i) «r«£bfc. #6>n& 



mm^l 0-255839 

6 

fco *<wtt*«r*ifcs*-r 0 fib, #nistt** 

1 0 1M ^ g ^ftllSi) 

*tBa*=ioox (i 2-9-4 ?/uB<DWtmm%L&/ 

[0 0 13] 







$3 




H7x-**X7i-F 


9 0 


9 8 


Tl 
J 


xlfY-r 'rfA/I r 


9 0 


9 7 


y 




9 3 


9 7 


m 


?W/*JW*7*-*4X7:t-h 


9 2 


9 7 




4^k-AV*7x-Hr*X7i-h 


9 0 


9 7 


X 

V 


*X7x-h 


9 2 


9 8 




i^*W>EfWX7j-h 


9 4 


9 8 






9 0 


9 8 






9 2 


9 6 


a 


MIX** ^on 7* of* 


9 3 


9 6 


> 


MJX-^-?nn7*nt*/P 


9 3 


9 6 


■Jv 


H;X(W*a*7x-*) 
«7x-F 


9 2 


9 6 


St 


*X7x-h 


9 0 


9 8 


X 


V*xfJ§-ft N-r X 


9 4 


9 8 




7S//W*X7«-h 










9 4 


9 8 


vm 




9 0 


9 8 


it&m i 


5 6 


4 5 



[ooi4] ivcmm i » ^mmm tu, 1 ^>v/ 
fifctlk&fTofc. ifc*>i?*-c*-f. *i 

[ooi5] mmm 2 » hjs^j 1 -vm^^^m^M 1 

OOglc, ^.^WV^^i^^^-rfASrS giS-S-b, iti 

*p^r, ^-^ h t Lfc. ^Ky y 



(5) 

7 

2 ic^-f-o 

[0016] 10 



[35 2] 



*J6#I2 


(96) 


0S$ (96) 




9 0 


9 8 




9 2 


9 7 




9 0 


9 8 




9 0 


9 8 




9 0 


9 8 




9 0 


9 8 




9 0 


9 8 


ifcl««2 


5 6 


4 5 



20 



[0017] itt»m 2 » # y y vtttt&j&m ltv»4 

^ y y ^m&^m^m^mMvtzmmx'\-t. m&mw 
[0018] {(igjfeflti 3 » mmm i i 30 

gfcitWttJRJWWSriP*.. Sfefc. #y y l"« 

2 w t %<7>fiJ-g-e-g-*S^S <fc 5 l-SsAD bfc 0 J& Lt, 

mm 1 1 u-c was:*** ufc 0 * fc, *yy>K 40 

-To 
[0 0 19] 

[1^3] *50 



^H^Pl 0-255839 

8 





flit jV -+-» V /w y 






9 0 


9 8 


i -| j£nu;*x774* 

f f " ' f f f 


9 2 


9 7 




9 3 


9 7 


— ftfb7yf€> 


9 2 


9 7 




9 0 


9 7 




9 2 


9 8 




9 4 


9 8 




9 0 


9 8 




9 2 


9 8 


JtttMS 


5 6 


4 5 



[0020] «Jt$!!M3)> #y y yf7y*=!>A*}f 
[0021] antra 4 » i 1 ©iaifeiUBfcy 

fc, 0. 0 5 ~3 0 w t %©#J-g-f^t J: 5 l-f 

[0 0 2 2] 
[1^4] 



(w t %) 






0. 0 5 


5 0 


6 0 


0. 1 


8 5 


9 0 


1. 0 


9 0 


9 5 


5. 0 


9 0 


9 8 


10.0 


9 2 


9 8 


2 0. 0 


9 0 


9 0 


3 0,0 


6 5 


9 0 



[00 2 3] JJLhJ: 9 , #*W»«^©=BMfcT 
vwafctoia*, 0 . 1 — 2 Ow t %co$6ffl<Ot>co>i5^fi 

[0024] «^j£^!i 5 » mmm 1 ^ v^«*»* 1 

(c N #y y v^t^-^a^px.. +^fc«B^bfc 



(6) 



flSHW 10-255839 



9 

0. 0 5-3 Ow t %<D*Sffl(c:^b*^:TaSJPLfco r 
*ft5##0>B*tt\ 1. 5g1*Jbofco ftfciifefti 

[0 0 2 5] 
[i£5] 



(wt ») 


7? it 




0. 0 5 


6 0 


6 5 


0. 1 


8 0 


8 5 


1. 0 


8 5 


9 5 


5. 0 


9 0 


9 8 


10.0 


9 2 


9 8 


2 0.0 


9 0 


9 0 


3 0,0 


5 0 


9 0 



10 0 2 6] */t, Affi^pj^yyy^ry^^i 

[0 0 2 7] 
[*6] 



(w t %) 






0.0 5 


5 6 


6 0 


0. 1 


8 5 


8 5 


1 . 0 


9 0 


9 5 


5. 0 


9 0 


9 8 


10.0 


9 2 


9 8 


2 0. 0 


9 0 


9 5 


3 0. 0 


5 0 


9 0 



10 



10 



*+*Mc»-&bfco ^<DlEm&fflK, «lft*»5«S:*P*.. 
jEfii^J^tc. 0 . 0 5-30wt %<Z>*SH"C^t:S^: 

7 (c^-To 
[0 0 3 0] 
[3g7] 



20 



30 



[0028] m6&v#v yy^ry^^^, 

dS. 0. 1-2 Ow t %<0*6ffl<E>t><Das, 3S**tJ$**5 

[0029] 6 » mrnm i ^Bi^fcjE«s4Mt 

i o o gic^fbr, i o g. #y A7yfc^ 



40 



SSinfi (wt%) 




BDtMK*) 


0. 0 5 


6 0 


6 5 


0. 1 


8 0 


8 5 


1 . 0 


8 5 


9 5 


5. 0 


9 0 


9 8 


10.0 


9 2 


9 8 


2 0.0 


9 0 


9 0 


3 0.0 


5 0 


9 0 



[0 0 3 1] £k±X y> , jEm&ffl^&^fflkT 

(offlwMffi* o . i — 2 o w t %<oifcm<Dh Am 

[0 0 3 2] 

[Ell] ^Mo-3»«J!i4sJtsn«S«tt«>||EWB 



i 

2 
3 
4 
5 
6 
7 
8 
9 

1 0 



(7) 
[Ell] 



O&ffl^l 0-255839 




(72)3§3S# SP A^T® 



